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$\tilde{e}_{a},\tilde{f}_{a}$ : $B\square \{\mathrm{O}\}arrow B\mathrm{u}\{0\},$ $(a\in I)$
$\tilde{e}_{a}0=\tilde{f}_{a}0=0$
$b\in B,$ $a\in I$ $\tilde{e}_{a}^{n}b=\tilde{f}_{a}^{n}b=0$ $n>0$
$\bullet$ $b,$ $b’\in B,$ $a\in I$ $\tilde{f}_{a}b=b’$ $b=\tilde{e}_{a}b’$
$B$ $b$
$\epsilon_{a}(b)=\max\{n\in \mathbb{Z}_{\geq 0}|\tilde{e}_{a}^{n}b\neq 0\}$ , $\varphi_{a}(b)=\max\{n\in \mathbb{Z}_{\geq 0}|\tilde{f}_{a}^{n}b\neq 0\}$
Weyl operator $S_{a}$ : $Barrow B(a\in I)$
$S_{a}(b)=\{$
$\tilde{e}_{a}^{\epsilon_{a}(b)-\varphi_{a}(b)}b$ if $\epsilon_{a}(b)\geq\varphi_{a}(b)$ ,
$\tilde{f}_{a}^{\varphi_{a}(b)-\epsilon_{a}(b)}b$ if $\epsilon_{a}(b)<\varphi_{a}(b)$ .
2 $B,$ $B’$ $B\otimes B’$





$\tilde{e}_{a}(b_{1}\otimes b_{2})$ $=$ $\{$
$\tilde{e}_{a}b_{1}\otimes b_{2}$ if $\varphi_{a}(b_{1})\geq\epsilon_{a}(b_{2})$
$b_{1}\otimes\tilde{e}_{a}b_{2}$ if $\varphi_{a}(b_{1})<\epsilon_{a}(b_{2})$ , (1)
$\tilde{f}_{a}(b_{1}\otimes b_{2})$ $=$ $\{$
$\tilde{f}_{a}b_{1}\otimes b_{2}$ if $\varphi_{a}(b_{1})>\epsilon_{a}(b_{2})$
$b_{1}\otimes\tilde{f}_{a}b_{2}$ if $\varphi_{a}(b_{1})\leq\epsilon_{a}(b_{2})$ , (2)
$-\mathrm{C}^{\backslash }\backslash$ $\mathrm{O}\otimes b$ $b\otimes \mathrm{O}$ 0 e\tilde ’ $\tilde{f}_{a}$ $\epsilon_{a}$ , \mbox{\boldmath $\varphi$}
$\epsilon_{a}(b_{1}\otimes b_{2})$ $=$ $\max(\epsilon_{a}(b_{1}), \epsilon_{a}(b_{1})+\epsilon_{a}(b_{2})-\varphi_{a}(b_{1}))$ , (3)
$\varphi_{a}(b_{1}\otimes b_{2})$ $=$ $\max(\varphi_{a}(b_{2}), \varphi_{a}(b_{1})+\varphi_{a}(b_{2})-\epsilon_{a}(b_{2}))$ , (4)
(5)
3
$B\otimes B’\otimes B’’$ e\tilde $\tilde{f}_{a}$
$B\otimes B’$ 1 $(B\otimes B’)\otimes B’’$
$B’\otimes B’’$ 1 $B\otimes(B’\otimes B’’)$
4
[ ’ $\tilde{f}_{a},$ $\epsilon_{a}$ , \mbox{\boldmath $\varphi$} [ (signature
rule) $B(1),$ $B(2),$
$\ldots,$
$B(L)$ $p=b_{1}\otimes b_{2}\otimes\cdots\otimes b_{L}\in$
$B(1)\otimes B(2)\otimes\cdots\otimes B(L)$ $p$ $a$-signature ‘-,
$‘+$ ’
1. $b_{k}$ $\epsilon_{a}(b_{k})$ ‘-’ $\varphi_{a}(b_{k})$ $‘+$ ’
2. $p$ ‘-, ‘ $+$ ’ $(+, -)$
3. $(+, -)$
4. $(+, -)$
$p$ signature . . . $-+\cdots+$
‘-’ ‘ $+$ ’ 0 signature
signature rule
$\bullet$ $a$-signature ‘-, 0 e\tilde ap=0
‘-, $b_{m}$
$\tilde{e}_{a}p=b_{1}\otimes\ldots b_{m-1}\otimes\tilde{e}_{a}b_{m}\otimes b_{m+1}\otimes\cdots\otimes b_{L}$ .
$\bullet$ $a$-signature $‘+$ ’ 0 f\tilde ap=0
$‘+$ ’ $b_{m}$
$\tilde{f}_{a}p=b_{1}\otimes\ldots b_{m-1}\otimes\tilde{f}_{a}b_{m}\otimes b_{m+1}\otimes\cdots\otimes b_{L}$ .
$\bullet$ $\epsilon_{a}(p)=a$-signature ‘-,
$\bullet$ $\varphi_{a}(p)=a$-signature ‘ $+$ ’
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Example 1. $b_{i}$ $p=b_{1}\otimes b_{2}\otimes b_{3}\otimes b_{4}$
$\epsilon_{a}(b_{1})=4$ $\epsilon_{a}(b_{2})=3$ $\epsilon_{a}(b_{3})=1$ $\epsilon_{a}(b_{4})=2$
$\varphi_{a}(b_{1})=2$ $\varphi_{a}(b_{2})=2$ $\varphi_{a}(b_{3})=1$ $\varphi_{a}(b_{4})=2$
$p$ $a$-signature 1-4
$b_{1}$ $\otimes$ $b_{2}$ $\otimes$ $b_{3}$ $\otimes$ $b_{4}$
$—-++$ $—++$ $-$. $+$ - $-++$ $\downarrow 3\mathrm{f}\mathrm{f}\mathrm{l}\emptyset(+, -)\sim.7k\backslash \dagger\# T$
$—-+$ $–+$ $–++$ \downarrow 2 $\sigma$) $(+, -)\wedge^{\mathrm{o}}7$
$++$
$p$ $a$-signature
$b_{1}$ $\otimes$ $b_{2}$ $\otimes$ $b_{3}$ $\otimes$ $b_{4}$
$++$
signature rule I
$e\tilde\text{ }p=b_{1}\otimes\tilde{e}_{a}b_{2}\otimes b_{3}\otimes b_{4}$, $\tilde{f}_{a}p=b_{1}\otimes b_{2}\otimes b_{3}\otimes\tilde{f}_{a}b_{4}$ , $\epsilon_{a}(p)=5$ , $\varphi_{a}(p)=2$ .
Weyl operator S $a$-signature ‘-’ $‘+$ ’
$S_{a}(p)=\tilde{e}_{a}^{2}b_{1}\otimes\tilde{e}_{a}b_{2}\otimes b_{3}\otimes b_{4}$ .
$B$ $B^{\otimes L}$ $S_{a}$ vertex
diagram




$(z)_{+}= \max(z, 0)$ $(x, b)$ $(b’, x’)$ [ [
Lemma 2. $p=b_{1}\otimes b_{2}\otimes\ldots b_{L}\in B^{\otimes L}$ $\varphi_{a}(p)=0$ $b_{1}’\otimes b_{2}’\otimes\cdots\otimes b_{L}’=S_{a}(p)$
$b_{1}$ $b_{2}$ $b_{L}$
$0+^{a}x_{1}+^{a}x_{2}\cdots x_{L-1+^{a}}b_{1}’b_{2}’b_{L}’x_{L}$
Proof. $b_{1}’\otimes b_{2}’\otimes\cdots\otimes b_{L}’=\tilde{e}_{a}^{\epsilon_{a}(p)}p$ $p$ $a$-signature} ‘-,
$b_{m}$ [ $y_{m}$ $b_{m}’=\tilde{e}_{a}^{y_{m}}b_{m}$ signature rule 1
$y_{m}=(\epsilon_{a}(b_{m})-\varphi_{a}(b_{1}\otimes b_{2}\otimes\cdots\otimes b_{m-1}))_{+}$
vertex diagram $x_{m}=\varphi_{a}(b_{1}\otimes b_{2}\otimes\cdots\otimes b_{m})$
symmetrizable Kac-Moody Lie algebra $\mathfrak{g}$
$U_{q}(\mathfrak{g})$ $‘ q=\mathrm{O}$ limit’




$\grave{\nearrow}$ $\mathfrak{g}_{n}=A_{n}^{(1)},$ $A_{2n-1}^{(2)},$ $A_{2n}^{(2)},$ $B_{n}^{(1)},$ $C_{n}^{(1)},$ $D_{n}^{(1)},$ $D_{n+1}^{(2)}$
$U_{q}’(\mathfrak{g}_{n})$ l-
$B_{l}$ (highest weight element)
$u_{l}\in B_{l}$ $[$HKTI, $\mathrm{H}\mathrm{K}\mathrm{O}\mathrm{T}\mathrm{Y}]_{\text{ }}B_{1}$
$\mathrm{A}\mathrm{p}\mathrm{p}\mathrm{e}\mathrm{n}\mathrm{d}\mathrm{i}\mathrm{x}\mathrm{A}\ovalbox{\tt\small REJECT}^{\mathrm{r}}(l>1\text{ _{}\overline{7}}-\underline{\backslash }^{\backslash }\text{ }1\mathrm{h}\text{ }-\text{ }$ $u\text{ ^{}1}\#_{R/\theta}^{-\ovalbox{\tt\small REJECT}^{1\text{ ^{}*\text{ _{}1}\text{ }}},\text{ }}=|\check{-}\mathfrak{l}\mathrm{h}A^{\text{ }}$‘ &Bl *n\acute uxl $\mathrm{A}\mathrm{a})_{\text{ }}I=\{0,1,\cdot\ldots,n\}\text{ }\mathfrak{g}_{n}\text{ }\mathrm{D}\mathrm{y}\mathrm{n}\mathrm{k}\mathrm{i}\mathrm{n}|\mathrm{h}[\mathrm{H}\mathrm{K}\mathrm{O}\mathrm{T}\mathrm{Y}]|^{\vee}\text{ }\mathrm{e}-\text{ ^{}\backslash }\backslash \text{ }*\text{ }$
diagram [Kac] $I$
$B_{l}$ e\tilde , $\tilde{f}_{a}$
$W=$ { $b_{1}\otimes b_{2}\otimes b_{3}\otimes\cdots|b_{i}\in B_{1},$ $b_{j}=\fbox 1$ for $j\gg 1$ }
$W$
Definition 3. $T:Warrow W$ :
$T(p)=p’(p,p’\in W)$
$\Leftrightarrow\kappa\gg 1$ [HKOTI, HKOT2]
$B_{\kappa}\otimes(B_{1}\otimes B_{1}\cdots)\simeq(B_{1}\otimes B_{1}\cdots)\otimes B_{\kappa}$




1 $\infty$ $\text{ }n$ [T]
Example 2. $\mathfrak{g}_{n}=A_{3}^{(1)}$
$p=\fbox 3\otimes\fbox 3\otimes\fbox 2\otimes\fbox 1\otimes\fbox 2\otimes\fbox 4\otimes\fbox 3\otimes\fbox 1\otimes\fbox 1\otimes\fbox 1\otimes\fbox 1\otimes\fbox 1\otimes\cdots$
$T(p)=\fbox 1\otimes\fbox 1\otimes\fbox 1\otimes\fbox 3\otimes\fbox 1\otimes\fbox 3\otimes\fbox 2\otimes\fbox 4\otimes\fbox 3\otimes\fbox 2\otimes\fbox 1\otimes\fbox 1\otimes\cdots$
$\mathfrak{g}_{n}$ $d\in \mathbb{N},$ $i_{k}\in I(k=1,2, \ldots, d),$ $\sigma$ : $B_{1}arrow B_{1}$
$T_{m}$ : $Warrow W(m=1,2, \ldots, d)$
$T_{m}=\sigma_{m}^{\triangle}S_{i_{m}}\cdots S_{i_{2}}S_{i_{1}}$ ,
$\sigma_{m}^{\triangle}=\sigma_{m}\otimes\sigma_{m}\otimes\cdots’\backslash B_{1}\otimes B_{1}\otimes\cdots$ ,
$\sigma_{m}=S_{i_{1}}S_{i_{2}}\cdots S_{i_{m}}\sim B_{1}$ ,
$T_{m}(W)\subset W$ $\sigma_{d}=\sigma$ $B_{1}$ (Appendix
A) $T$ :
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Theorem 4([HKT2]). $\mathfrak{g}_{n}$ $T=T_{d}$
Example 3. $\mathfrak{g}_{n}=A_{3}^{(1)}$ $\fbox\alpha\in B_{1}$ $\alpha$ $\otimes$
$p=3\cdot 3\cdot 2\cdot 1\cdot 2\cdot 4\cdot 3\cdot 1\cdot 1\cdot 1\cdot 1\cdot 1\cdots$ .
So $(p)=3\cdot 3\cdot 2\cdot 4\cdot 2\cdot 4\cdot 3\cdot 1\cdot 4\cdot 4\cdot 4\cdot 4\cdots$ .
\sigma
3 $\cdot 3\cdot 2\cdot 1\cdot 2\cdot 1\cdot 3\cdot 4\cdot 1\cdot 1\cdot 1\cdot 1\cdots\cdot=T_{1}(p)$
$S_{3}S\mathit{0}(p)=3\cdot 3\cdot 2\cdot 4\cdot 2\cdot 4\cdot 3\cdot 1\cdot 4\cdot 3\cdot 3\cdot 3\cdots\cdotarrow\sigma_{2}^{\triangle}1\cdot 1\cdot 2\cdot 3\cdot 2\cdot 3\cdot 1\cdot 4\cdot 3\cdot 1\cdot 1\cdot 1\cdots\cdot=T_{2}(p)$
$S_{2}S_{3}S_{0}(p)=2\cdot 2\cdot 2\cdot 4\cdot 2\cdot 4\cdot 3\cdot 1\cdot 4\cdot 3\cdot 2\cdot 2\cdots\cdotarrow\sigma_{3}^{\triangle}1\cdot 1\cdot 1\cdot 3\cdot 1\cdot 3\cdot 2\cdot 4\cdot 3\cdot 2\cdot 1\cdot 1\cdots\cdot=T_{3}(p)$
Example 2 $T=T_{d}$ $p$
Lemma 5([HKT2]). $\mathfrak{g}_{n}$
$p\in S_{i_{m-1}}S_{\dot{\iota}_{m-2}}\ldots S_{i_{1}}(W)\Rightarrow\varphi_{\dot{\iota}_{m}}(p)=0(m=1, \ldots, d)$ .
2
2.1 $\mathrm{g}_{n}=A_{n}^{(1)}$
[T] 1 $\infty$ $\text{ }n$
vertex diagram
$V_{1}=\{1,2, \ldots, n+1\},$ $U=\mathbb{Z}\geq 0$ , (6)
$\mathcal{W}=$ { $(v_{1},$ $v_{2},$ $\ldots)|v:\in V_{1},$ $vj=1$ for $j>>1$ }, (7)
$\alpha\in V_{1}\backslash \{1\}$ $L_{\alpha}$ : $U\cross V_{1}arrow V_{1}\cross U$ $(\mathrm{i})-(\mathrm{i}\mathrm{v})$
(i) (ii) (iii) (iv)
$l+_{1}^{\alpha}l+1\alpha$
$l+1+_{\alpha}^{\alpha}l1$ $0+_{1}^{\alpha}01$ $l+_{\beta}^{\alpha}l\beta$
$l\geq 0,$ $\beta\in V_{1}\backslash \{1, \alpha\}$
$k+^{\alpha},k’vv$
$L_{\alpha}$ : $(k, v)|arrow(v’, k’)$
$\alpha\in V_{1}\backslash \{1\}$ $K_{\alpha}$ : $\mathcal{W}arrow \mathcal{W}$ L





$u_{1}$ $u_{2}$ . . .
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Definition 6( ). $\mathcal{T}:\mathcal{W}arrow \mathcal{W}$ :
$\mathcal{T}=K_{j_{n}}K_{j_{n-1}}\ldots K_{j_{1}}$ , (8)
$(j_{n},j_{n-1}, \ldots,j_{1})=(2,3, \ldots, n+1)$ . (9)
$1\in V_{1}$ $\alpha(\neq 1)\in V_{1}$ $\alpha$
$\mathcal{T}$ $\mathcal{W}$ K $\alpha$
Theorem 7. $V_{1}$ $U_{q}’(A_{n}^{(1)})$ $B_{1}$ $\alpha\Leftrightarrow\fbox\alpha$
$W$ $\mathcal{W}$
$T_{m}=K_{j_{m}}K_{j_{m-1}}\ldots K_{j_{1}}(m=1,2, \ldots, n)$ . (10)
$m=n$ Theorem 4 $T=\mathcal{T}$
T Theorem $\mathcal{W}$ $W$ $\fbox\alpha\in B_{1}$
$\alpha$
Proof. $m$
$m=1$ $(\sigma_{1}^{\triangle})^{-1}K_{n+1}=S_{0}$ $\sigma_{m}^{\triangle}$ $S_{a}$
$l\in \mathbb{Z}_{\geq 0},$ $\beta\in V_{1}\backslash \{1, \alpha\}$
$l+l+1n+1n+1$ $l+1+_{1}^{1}l$ $0+^{1}0n+1$ $l+_{\beta}^{\beta}l$
(11)
$U\cross V_{1}arrow V_{1}\cross U$ vertex diagram $B_{1}$
$(\sigma_{1}^{\triangle})^{-1}(b)=\{$




$(\sigma_{1}^{\triangle})^{-1}K_{n+1}$ : $(v_{1}, v_{2}, \ldots)\vdasharrow(u_{1}, u_{2}, \ldots)\Leftrightarrow$
(11) vertex diagram Definition 1 $B=B_{1},$ $a=0$ vertex
diagram Lemma 2 Lemma 5 $(\sigma_{1}^{\triangle})^{-1}K_{n+1}=S_{0}$
$m>1$ $p=n+2-m$ $(\sigma_{m}^{\triangle})^{-1}K_{p}\sigma_{m-1}^{\triangle}=S_{p}$
$l\in \mathbb{Z}_{\geq 0},$ $\beta\in V_{1}\backslash \{p,p+1\}$ [
$l+_{p}^{p}l+1$ $l+1+lp+1p+1$ $0+_{p}0p+1$ $l+_{\beta}^{\beta}l$
(12)
$U\cross V_{1}arrow V_{1}\cross U$ vertex diagram
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$b$ 1 2 3 . . . $p-1$ $p$ $p+1$ $p+2$ . . . $n$ $n+1$
$(\sigma_{m})^{-}(b)$
$(\sigma_{m-1}^{\triangle})^{-1}$ $(b)$
$p$ 2 3 $\ldots$ $p-1$ $p+1$ $p+2$ $p+3$ $\ldots$ $n+1$ 1
$p+1$ 2 3 $\ldots$ $p-1$ $p$ $p+2$ $p+3$ $\ldots$ $n+1$ 1
$(\sigma_{m}^{\triangle})^{-1}K_{p}\sigma_{m-1}^{\triangle}$ : $(v_{1}, v_{2}, \ldots)\vdasharrow(u_{1}, u_{2}, \ldots)\Leftrightarrow$
(12) vertex diagram Definition 1 $B=B_{1},$ $a=p$ vertex
diagram Lemma 2 Lemma 5 $(\sigma_{m}^{\triangle})^{-1}K_{p}\sigma_{m-1}^{\triangle}=S_{p}$
2.2 $g_{n}\neq A_{n}^{(1)}$
vertex diagram $n(>1)$
$\tilde{V}’=\{1, -1\},\tilde{V}=\{1,2, \ldots, n, \mathrm{O}, -n, \ldots, -2, -1, \emptyset\},$ $U=\mathbb{Z}\geq 0$ (13)
$V_{1}$
$\tilde{V}’\subset V_{1}\subset\tilde{V}$ $L_{\alpha}$ : $U\cross V_{1}arrow V_{1}\cross U$
$k+^{\alpha},k’vv$ $L_{\alpha}$ : $(k, v)|arrow(v’, k’)$
1. $\alpha\not\in\{1,0, -1, \emptyset\}$ $l\in \mathbb{Z}_{\geq 0},$ $\beta\in V_{1}\backslash \{\alpha, -\alpha, 1, -1\}$
$l+_{1}^{\alpha}l+1\alpha l+1+^{\alpha}l-\alpha-1$ $0+^{\alpha}0-\alpha-\alpha$ $l+^{\alpha}l+1-\alpha-1l+1+_{\alpha}^{\alpha}l1$ $0 \frac{11_{\alpha_{\sim}}}{\dagger,1\vee}0$ $l+_{\beta}^{\alpha}l\beta$
2. $\alpha\in\{0,\cdot\emptyset\}$ $l\in \mathbb{Z}_{\geq 0},$ $\beta\in V_{1}\backslash \{\alpha, 1, -1\}$
$l+_{1}^{\alpha}l+2-1$ $0+_{1}^{\alpha}1\alpha$ $l+1+_{\alpha}^{\alpha}l+1\alpha$ $l+2+^{\alpha}l-11$ $1+_{\alpha}^{\alpha}01$ $0+_{1}^{\alpha}01$ $l+_{\beta}^{\alpha}l\beta$
3. $\alpha=-1$ $l\in \mathbb{Z}_{\geq 0},$ $\beta\in V_{1}\backslash \{1, -1\}$
$l+_{1}^{-1}l+1-1$ $l+1+^{-1}l-11$ $0+_{1}^{-1}01$ $l+_{\beta}^{-1}l\beta$











Definition8(g ). $\mathcal{T}:\mathcal{W}arrow \mathcal{W}$ :
$\mathcal{T}=K_{j_{d}}K_{j_{d-1}}\ldots K_{j_{1}}$ (14)




Theorem 9. $V_{1}$ $U_{q}’(\mathfrak{g}_{n})$ $B_{1}$
(15)$\alpharightarrow\{\frac{\Pi}{\fbox\alpha}\overline{-\alpha}if\alpha\in\{-n,\ldots,-1\}otherwise,$
$W$ $\mathcal{W}$
$T_{m}=Kj_{m}Kj_{m-1}\cdots Kj_{1}(m=1,2, \ldots, d)$ . (16)
$m=d$ Theorem 4 $T=\mathcal{T}$
$\mathfrak{g}_{n}=A_{n}^{(1)}$ $\mathfrak{g}_{n}=A_{2n}^{(2)}$
Proof. $m$
$m=1$ $(\sigma_{1}^{\triangle})^{-1}K\emptyset=S_{0}$ $l\in \mathbb{Z}_{\geq 0},$ $\beta\in V_{1}\backslash \{\emptyset, 1, -1\}$ ?
$l+l+2-1-10+^{\emptyset}1-1l+1+_{\emptyset}^{\emptyset}l+1l+2+_{1}^{1}l$ $1+_{\emptyset}^{1}00+^{1}0-1$ $l+_{\beta}^{\beta}l$
(17)
$U\cross V_{1}arrow V_{1}\cross U$ vertex diagram $B_{1}$
$(\sigma_{1}^{\triangle})^{-1}(b)=\{\begin{array}{l}\fbox\overline{1}\fbox 1\mathrm{i}\mathrm{f}b=\fbox 1\mathrm{i}\mathrm{f}b=\fbox\overline{1},b\mathrm{o}\mathrm{t}\mathrm{h}\mathrm{e}\mathrm{r}\mathrm{w}\mathrm{i}\mathrm{s}\mathrm{e}\end{array}$
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$(\sigma_{1}^{\triangle})^{-1}K_{\emptyset}$ : $(v_{1}, v_{2}, \ldots)\vdash+(u_{1}, u_{2}, \ldots)\Leftrightarrow$
Theorem $V_{1}$ $B_{1}$ (17) vertex diagram Definition
1 $B=B_{1},$ $a=0$ vertex diagram Lemma 2 Lemma
5 $(\sigma_{1}^{\triangle})^{-1}K0=S_{0}$
$m>1$ $(\sigma_{m}^{\triangle})^{-1}Kj_{m}\sigma_{m-1}^{\triangle}=S_{i_{m}}$
$(\sigma_{m}^{\triangle})^{-1}$ $(\sigma_{m}^{\triangle})^{-1}Kj_{m}\sigma_{m-1}^{\triangle}$ vertex diagram
$\bullet$ $(\sigma_{m}^{\triangle})^{-1}$ on $B_{1}$ :
$1\leq m\leq n$
$(\sigma_{m}^{\triangle})^{-1}(\fbox a)$ $=\{$
$\mathrm{H}m$ if $a=1$ ,
$\overline{\prod a-1}$ if $1<a\leq m$ ,
$\fbox a$ if $m<a\leq n$
if $a=1$ ,




$(\sigma_{m}^{\triangle})^{-1}(\fbox\overline{a})$ $=$ if $1<a\leq p$ ,
if $p<a\leq n$ ,
$(\sigma_{m}^{\triangle})^{-1}(\mathrm{D}\emptyset=\fbox\emptyset$
$\bullet$
$(\sigma_{m}^{\triangle})^{-1}K_{j_{m}}\sigma_{m-1}^{\triangle}$ vertex diagram :
$*2\leq m\leq n$ $l\in \mathbb{Z}_{\geq 0},$ $\beta\in V_{1}\backslash \{m-1, m, -m, 1-m\}$
$l+l+1m-1m-1l+1+lmm$ $0+0m-1m$ $l+l+1-m-ml+1+l1-m1-m$ $0+01-m-m$ $l+_{\beta}^{\beta}l$
$S_{i_{m}}=S_{m-1}$ [
$*m=n+1$ $l\in \mathbb{Z}\geq 0,$ $\beta\in V_{1}\backslash \{n, -n\}$
$l+_{n}^{n}l+1$ $l+1+l-n-n$ $0+_{n}0-n$ $l+_{\beta}^{\beta}l$
$S_{1}.m=S_{n}$
$*n+2\leq m\leq 2n(=d)$ $p=2n+1-m,$ $l\in \mathbb{Z}_{\geq 0},$ $\beta\in V_{1}\backslash \{p,p+1,$ $-p-$
$1,$ $-p\}$








Example 4. $\mathfrak{g}_{n}=D_{4}^{(1)}$ .
-3 -2 1 -2 2 3 1 1 1
$K_{-2}(0+^{-2}0+^{-2}1+^{-2}0+^{-2}1+^{-2}0+^{-2}0+^{-2}0+^{-2}0+^{-2}0$
-3 1 -2 1 -1 3 1 1 1
$K_{-3}(0+^{-3}1+^{-3}0+^{-3}0+^{-3}0+^{-3}1+^{-3}0+^{-3}0+^{-\mathrm{s}}0+^{-3}0$
1 -3 -2 1 3 -1 1 1 1
$K_{-4}(0+^{-4}0+^{-4}0+^{-4}0+^{-4}0+^{-4}0+^{-4}1+^{-4}0+^{-4}0+^{-4}0$
1 -3 -2 1 3 4 -4 1 1
$K_{4}(0+^{4}0+^{4}0+^{4}0+^{4}0+^{4}0+^{4}1+^{4}0+^{4}0+^{4}0$
1-3 -2 1 3 1 -1 1 1
$K_{3}(0+^{3}0+^{3}0+^{3}0+^{3}0+^{3}1+^{3}0+^{3}1+^{3}0+^{3}0$
1 -3 -2 1 1 3 -3 3 1
$K_{2}(0+^{2}0+^{2}0+^{2}0+^{2}0+^{2}0+^{2}0+^{2}0+^{2}0+^{2}0$
1 -3 -2 1 1 3 -3 3 1
$\mathcal{T}((-3, -2,1, -2,2,3,1,1,1,1, \ldots))=(1, -3, -2,1,1,3, -3,3,1,1, \ldots)$ .
$T(\fbox\overline{3}\otimes\fbox\overline{2}\otimes\fbox 1\otimes\fbox\overline{2}\otimes\fbox 2\otimes\fbox 3\otimes\fbox 1\otimes\fbox 1\otimes\fbox 1\otimes\fbox 1\otimes\cdots)$
$=\fbox 1\otimes\fbox\overline{3}\otimes\fbox\overline{2}\otimes\fbox 1\otimes\fbox 1\otimes\fbox 3\otimes\fbox\overline{3}\otimes\fbox 3\otimes\fbox 1\otimes\fbox 1\otimes\cdots$ .
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Example 5. $\mathfrak{g}_{n}=B_{3}^{(1)}$ .
-1 -3 0 3 -2 1 1 1 1 1
$K_{-2}(0+^{-2}1+^{-2}1+^{-2}1+^{-2}1+^{-2}2+^{-2}1+^{-2}0+^{-2}0+^{-2}0+^{-2}0$
2-3 0 3 1 -2 -2 1 1 1
$K_{-3}(0+^{-3}0+^{-3}1+^{-3}1+^{-3}0+^{-3}0+^{-3}0+^{-3}0+^{-3}0+^{-3}0+^{-3}0$
210-1 1 -2 -2 1 1 1
$K_{0}(0+^{0}0+^{0}0+^{0}1+^{0}3+^{0}1+^{0}1+^{\mathrm{o}}1+^{\mathrm{o}}0+^{\mathrm{o}}0+^{0}02111- 1- 2- 2011$
$K_{3}(0+^{3}0+^{3}0+^{3}0+^{3}0+^{3}1+^{3}1+^{3}1+^{3}1+^{3}0+^{3}0$
2111-3 -2 -2 0 3 1
$K_{2}(0+^{2}1+^{2}0+^{2}0+^{2}0+^{2}0+^{2}0+^{2}0+^{2}0+^{2}0+^{2}0$
1211-3 -2 -2 0 3 1
$\text{ }\backslash$
$\mathcal{T}((-1, -3,0,3, -2,1,1,1,1,1,1, \ldots))=(1,2,1,1, -3, -2, -2,0,3,1,1, \ldots)$.
‘
$T(\fbox\overline{1}\otimes\fbox\overline{3}\otimes\fbox 0\otimes\fbox 3\otimes\fbox\overline{2}\otimes\fbox 1\otimes\fbox 1\otimes\fbox 1\otimes\fbox 1\otimes\fbox 1\otimes\fbox 1\otimes\cdots)$
$=\fbox 1\otimes\fbox 2\otimes\fbox 1\otimes\fbox 1\otimes\fbox\overline{3}\otimes\fbox\overline{2}\otimes\fbox\overline{2}\otimes\fbox 0\otimes\fbox 3\otimes\fbox 1\otimes\fbox 1\otimes\cdots$ .
Example 6. $\mathfrak{g}_{n}=A_{4}^{(2)}$ .
$K_{\emptyset}(0+_{1}^{a}2- 1+^{\emptyset}2+^{\iota}2+^{\emptyset}2+^{0}2+^{0}.2- 2\emptyset 2\emptyset- 2\emptyset 2\emptyset- 2- 2+^{\emptyset}0+^{\emptyset}0- 1111+_{1}^{0}0+_{1}^{0}011$
$K_{-2}(0+^{-2}0+^{-2}1+^{-2}1+^{-2}0+^{-2}0+^{-2}1+^{-2}2+^{-2}1+^{-2}0+^{-2}011\emptyset- 1\emptyset 12- 2- 21$
$K_{-1}(0+^{-1}0+^{-1}0+^{-1}0+_{1}^{-1}1+^{-1}1+^{-1}0+^{-1}0+^{-1}0+^{-1}0+^{-1}011\emptyset\emptyset- 12- 2- 21$
$K_{2}(0+_{1}^{2}0+_{1}^{2}0+_{\emptyset}^{2}0+_{1}^{2}0+_{\emptyset}^{2}0+^{2}1+^{2}2+^{2}1+^{2}0+^{2}0- 21- 1- 11$
$\text{ }$
$\mathcal{T}((-1, -2, \emptyset, 2, \emptyset, -2,1,1,1,1,1, \ldots))=(1,1, \emptyset, 1, \emptyset, -2,1, -1, -1,1,1, \ldots)$.
‘
$=\fbox 1\otimes\fbox 1\otimes\fbox\emptyset\otimes\fbox 1\otimes\fbox\emptyset\otimes\fbox\overline{2}\otimes\fbox 1\otimes\fbox\overline{1}\otimes\fbox\overline{1}\otimes\fbox 1\otimes\fbox 1\otimes T(\fbox\overline{1}\otimes\fbox\overline{2}\otimes\fbox\emptyset\otimes\fbox 2\otimes\fbox\emptyset\otimes\fbox\overline{2}\otimes\fbox 1\otimes\fbox 1\otimes\fbox 1\otimes\fbox 1\otimes\fbox 1.\otimes..\cdot.\cdot\cdot)$
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A $B_{1}$
$\mathfrak{g}_{n}$ $U_{q}’(\mathfrak{g}_{n})$ $B_{1}$ $B$
$B$ $\tilde{f}_{a}b=b’$
$b,$ $b’\in B$ $barrow b’a$ $B$
$U_{q}’(A_{n}^{(1)})$ $B_{1}$ :
$\tilde{f}_{1}(\fbox 1)=\fbox 2$ , $\tilde{f}_{a}(\fbox 1=0(a\neq 1)$ ,
fn(n)=r# , $\tilde{f}_{a}(n\fbox=0(a\neq n)$ ,
$\tilde{f}_{0}(\overline{\prod r*1})=\fbox 1$ , f\tilde a( ) $=0(a\neq 0)$ .
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